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(54) GREEN SHEET WITH CONDUCTOR CIRCUIT PATTERN AND MANUFACTURE OF CERAMIC MULTILAYER 
WIRING BOARD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate countermeasures to a high- 
speed operation by reducing the resistivity of a wiring circuit pattern, and 
to easily obtain a conductive circuit pattern whose wiring width is 100 |im 
or less for facilitating a countermeasure to the high density of wiring. 
SOLUTION: At the transfer of a conductive circuit pattern formed at a 
support 41 to a green sheet, te support 41 with the pattern is dissolved 
and removed through etching, so that the circuit pattern can be 
transferred with high accuracy and yield, while forces will not be imposed 
on the green sheet (the green sheet will not be deformed), or the pattern 
can be prevented from being dropped. The obtained green sheets 41 with 
the conductive circuit are overlapped so as to be mutually matched and 
heated and press-fit and sintered, while the contraction of overlapped 
ceramics in the X-Y directions is reduced, and a load is added to the Z 
(thickens) direction. Thus, the deviation of the connecting position of a 
semiconductor element with a board, or the deviation in the position of 
inner wirings can be prevented. 
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* NOTICES * 




Jp6 and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The green sheet with a conductor circuit pattern with which the circuit pattern which consists of a metallic 
conductor through a glue line on the green sheet with which the beer hall was given and the beer hall was filled up 
with conductive paste was stuck. 

[Claim 2] The manufacture approach of the green sheet with a conductor circuit pattern characterized by to have the 
process which forms the circuit pattern which consists of a conductor and prepares a base material with a conductor 
circuit pattern on a base material, and the process which carries out alignment of said base material with a conductor 
circuit pattern to the ceramic green sheet produced beforehand, sticks it by pressure through a glue line, and imprints 
said conductor circuit pattern on said ceramic green sheet, and to change. 

[Claim 3] In the manufacture approach of a green sheet with a conductor circuit pattern of having the process which 
imprints a circuit pattern to a green sheet a conductor — 1) The process in which a barrier layer is formed on a carrier 
layer and the circuit pattern which consists of a conductor on a barrier layer is formed and for which a base material 
with a conductor circuit pattern is prepared, 2) The process which applies adhesives and forms a glue line on said base 
material with a conductor circuit pattern, 3) The process which manufactures the green sheet which established the 
beer hall for interlayer connections in the green sheet which consists of glass ceramic powder and an organic binder, 
and filled up the beer hall with conductive paste, 4) The process which carries out alignment of the field in which the 
glue line of said base material with a conductor circuit pattern was formed to said green sheet, and sticks said base 
material with a conductor circuit pattern to a green sheet by pressure through said glue line, 5) The manufacture 
approach of the green sheet with a conductor circuit pattern characterized by having the process which imprints said 
conductor circuit pattern on a green sheet by carrying out sequential dissolution removal of the carrier layer and 
barrier layer which constitute a base material from said sticking-by-pressure object, and changing. 
[Claim 4] The green sheet with a conductor circuit pattern with which the circuit pattern which consists of a metallic 
conductor by which the coat was carried out by the glue line was stuck by pressure on the green sheet with which the 
beer hall was given and the beer hall was filled up with conductive paste. 

[Claim 5] The manufacture approach of the green sheet with a conductor circuit pattern characterized by to have the 
process which forms the circuit pattern which consists of a conductor and prepares a base material with a conductor 
circuit pattern on a base material, and the process which carry out alignment to the ceramic green sheet of said base 
material with a conductor circuit pattern which carried out the coat of the pattern side by the glue line at least, and was 
beforehand produced in said pattern side, are stuck by pressure, and imprint said pattern on a ceramic green sheet, and 
to change. 

[Claim 6] In the manufacture approach of a green sheet with a conductor circuit pattern of having the process which 
imprints a circuit pattern to a green sheet a conductor - 1) The process in which a glue line is formed on a carrier 
layer and the circuit pattern which consists of a conductor on a glue line is formed and for which a base material with 
a conductor circuit pattern is prepared, 2) The process which manufactures the green sheet which established the beer 
hall for interlayer connections in the green sheet which consists of glass ceramic powder and an organic binder, and 
filled up the beer hall with conductive paste, 3) The process stuck by pressure so that alignment of the pattern side of 
said base material with a conductor circuit pattern may be carried out to a green sheet and said pattern side and green 
sheet may touch, 4) The manufacture approach of the green sheet with a conductor circuit pattern characterized by 
having the process which imprints said conductor circuit pattern on a green sheet by carrying out dissolution removal 
of the carrier layer which constitutes a base material from said sticking-by-pressure object, and changing. 
[Claim 7] a conductor according to claim 1 - the manufacture approach of the ceramic multilayer-interconnection 
substrate characterized by coming to have the process which carries out alignment mutually [ a green sheet with a 
circuit pattern ] two or more sheets, and forms a layered product, and the process which carries out heating sticking by 
pressure of said layered product, and carries out heating sintering while applying the restraint which restricts 
contraction of the direction of XY side. 

[Claim 8] The ceramic multilayer-interconnection substrate obtained by the manufacture approach according to claim 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the conductor for this invention relating to the manufacture approach of a ceramic multilayer- 
interconnection substrate of having used a green sheet with a conductor circuit pattern, and it, especially carrying a 
semiconductor chip, and constituting a functional module — wiring — low resistance — a conductor — it is related with 
the manufacture approach of the ceramic multilayer-interconnection substrate using the suitable green sheet with a 
conductor circuit pattern and suitable it for the high performance ceramic multilayer-interconnection substrate which 
has a circuit, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Four examples of (b) - (d) are explained below. 

(b) The screen printing which forms a pattern through opening of a screen mask is used, placing conductive paste on 
the screen mask stretched by the screen frame as an approach of forming a conductor pattern on a green sheet, and 
forcing this on a substrate for a screen mask with the pressure of a squeegee conventionally. A ceramic multilayer- 
interconnection substrate aligns and carries out the laminating of the green sheet with these conductor patterns, and is 
manufactured by heating-sticking this layered product by pressure, and sintering it. 

[0003] By on the other hand imprinting the metallic conductor pattern formed on the base material to a green sheet, as 
an approach of manufacturing a ceramic multilayer-interconnection substrate, a metallic conductor pattern is adhered 
to a backing sheet, heating sticking by pressure of the backing sheet with a pattern is carried out at a green sheet, it is 
exfoliating a backing sheet and a metallic conductor pattern is imprinted on a green sheet so that (b), for example, 
JP,63-99596,A, may see. It is known by sintering restricting contraction of the direction of superposition and a layered 
product so that those green sheets of each other may be adjusted that a ceramic multilayer-interconnection substrate 
will be manufactured. 

[0004] Moreover, after aligning a support film with a circuit pattern, and the green sheet with which the beer hall was 
formed, heating sticking by pressure is carried out, a circuit pattern is imprinted to a green sheet by exfoliating a 
support film, and the approach of forming a beer hall electrode by plating is learned by JP,7-45955,A, for example 
(Ha). 

[0005] Moreover, a metallic conductor pattern is formed in the high polymer film in which the thermoplastics layer 
was formed, heating sticking by pressure of the high polymer film with a pattern is carried out at a green sheet, and 
the approach by which a metallic conductor pattern is imprinted is learned for exfoliating a thermoplastics layer and a 
high polymer film by (d), for example, JP,7-86743,A. 
[0006] 

[Problem(s) to be Solved by the Invention] in order to plan densification of a multilayered ceramic substrate, high- 
performance-izing, and high-reliability - a conductor - detailed patternizing and conductor of wiring - reliable each 
needs low resistance-ization of wiring, and to be interconnected. However, according to the approach of above- 
mentioned I, by the multilayer-interconnection ceramic substrate formed using the conventional copper paste, specific 
resistance is larger than 2.0-4.0micro ohm-cm and 1.7micro ohm-cm of bulk copper, and low resistance-ization cannot 
be attained, the conductor by screen-stencil - in formation, the circuit pattern with a width of face of 80 micrometers 
or more is called limitation, and detailed-izing of wiring is difficult. 

[0007] Moreover, by the approach of RO - NI, the base material of a backing sheet is removed by exfoliation in the 
case of an imprint, however - the removal by exfoliation the time of exfoliation - since the reinforcement of a 
green sheet is weak - a green sheet - being extended - causing location gap of a pattern or being torn **** -- etc. - 
fault will happen. If bond strength of a base material and a pattern is made small in order to prevent this, omission of a 
pattern etc. will take place in the cases, such as etching of pattern formation. 

[0008] Moreover, in Ha and NI, since the adhesive strength of a green sheet and a conductor is weak, especially about 
a detailed isolated pattern, what is not imprinted will generate it in the case of exfoliation of a base material. 
Moreover, if heating sticking by pressure is performed with an elevated temperature or high pressure in order to 
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prevent this, the fault of that a bas^^erial pastes up with a green sheet and ca^^exfoliate, a green sheet being 
extended will happen. 

[0009] Therefore, it is in the purpose of this invention being canceling the trouble of these conventional technique, 
and offering the manufacture approach of the ceramic multilayer-interconnection substrate using the green sheet with 
a conductor circuit pattern and it which were improved. 
[0010] 

[Means for Solving the Problem] Then, this invention persons came to complete a header and this invention for the 
approach of forming the detailed circuit pattern of low resistance on a green sheet with high precision by the approach 
explained below, as a result of inquiring wholeheartedly. 

[001 1] That is, the circuit pattern which consists of a conductor is formed on the base material with which the barrier 
layer was formed on ** carrier layer, a glue line is further formed on this circuit pattern, and it considers as a base 
material. Alignment is carried out to the ceramic green sheet produced beforehand through the glue line formed on 
this base material, and a base material is stuck to a green sheet by pressure. Thus, sequential dissolution removal of 
the carrier layer and barrier layer which constituted the base material from a formed sticking-by-pressure object is 
carried out with a solvent. A conductor circuit pattern is imprinted on a green sheet through a glue line by this, and a 
green sheet with a conductor circuit pattern can be formed. 

[0012] Moreover, it found out that a green sheet with a conductor circuit pattern could be formed also by dissolving 
and removing a carrier layer from the sticking-by-pressure object which formed the circuit pattern which consists of a 
conductor on the base material with which the glue line was formed on ** carrier layer, carried out alignment of the 
ceramic green sheet beforehand produced with the pattern side in this base material with a pattern, and was formed by 
being stuck by pressure. 

[0013] Furthermore, it found out that the high density and the highly reliable multilayer-interconnection ceramic 
substrate which were excellent in electrical characteristics could be manufactured by sintering piling up and carrying 
out heating sticking by pressure so that the green sheet with a conductor circuit pattern of each other obtained by 
doing in this way may be adjusted, adding a load in the direction of Z (thickness) of a sticking-by-pressure object, and 
restricting contraction of the XY direction. 

[0014] Since the conductor circuit pattern formed of this manufacturing method is formed of etching or plating of a 
metal membrane etc., the irregularity of wiring after printing called the remains of a mesh generated to the pattern 
formed with screen printing does not occur. Moreover, since it is formed from a bulk metal, by the multilayer- 
interconnection ceramic substrate formed using the conventional copper paste, 1 .7micro ohm-cm of bulk copper and 
low resistance-ization can plan [ specific resistance ] to 2.0-4.0micro ohm-cm, for example. Since these patterns are 
formed of a photolithography, they can make line breadth detailed and can make a cross-section configuration a 
rectangle further. This shows that it is easy to carry out detailed-ization of the wiring width of face in the XY 
direction, maintaining resistance (cross section) in wiring. 
[0015] 

[Embodiment of the Invention] Below, the detail of this invention is explained. First, the approach of the above- 
mentioned ** is explained. The barrier layer which consists of a different metal from a carrier layer is formed on the 
monotonous carrier layer which consists of giant molecules, such as metals, such as Cu, or polyvinyl alcohol. When a 
carrier layer is a metal, a barrier layer is plating and, in the case of a macromolecule, is formed by attachment. 
[0016] furthermore, a different metal from a barrier layer on a barrier layer - a conductor ~ a circuit patterned layer is 
formed, a conductor - formation of a circuit patterned layer is possible by the general pattern formation approach by 
etching after the exposure which forms a metal membrane all over a barrier layer top with plating, and minds the resist 
stratification and a mask, and development, moreover, the thing for which a plating resist layer is formed on a barrier 
layer, a metaled pattern is formed with plating after exposure through a mask, and development as other approaches, 
and a plating resist is removed - a barrier layer top ~ a conductor - there is also the approach of forming a circuit 
patterned layer. 

[0017] a conductor - before forming a circuit pattern, surface treatment according a pattern to roughening processing 
etc. may be performed behind. In addition, a carrier layer has desirable 10-500 micrometers. When smaller than 10 
micrometers, it is inferior to handling nature, and when larger than 500 micrometers, time amount is taken too much 
in the case of carrier layer removal, and it is inferior to productivity. The metal whose selective etching is a different 
metal kind from a barrier layer as such a carrier layer, and is possible in a carrier layer / barrier layer is good, for 
example, Cu, nickel, etc. can be used. 

[0018] Moreover, a barrier layer has desirable 10 micrometers or less. When larger than 10 micrometers, time amount 
is taken in the case of barrier layer removal, and it is inferior to productivity. The metal whose selective etching is a 
different metal kind from a carrier layer as such a barrier layer, and is possible in a carrier layer / barrier layer is good, 
for example, Cu etc. can be used, when a carrier layer is Cu and nickel and a carrier layer are nickel. 
[0019] next, a conductor - a glue line is formed on a circuit pattern, adhesives ~ the time of an imprint - a conductor 
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— it imprints to a circuit pattern, si^^aneously a green sheet, moreover, a concj^^r — since a debinder is carried out 
by .the pyrolysis when sintering thS^ered product of a green sheet with a circui^ittern, as a glue line, the good 
thing of pyrolysis nature is desirable, for example, olefin system resin, such as styrene resin, such as methacrylic ester 
system resin, such as a polymethyl methacrylate, polymethacrylic acid ethyl, polymethacrylic acid propyl, and 
polymethacrylic acid butyl, polystyrene, and Pori alpha methyl styrene, polypropylene, and a polyisobutylene, these 
copolymers, etc. are mentioned. 

[0020] a conductor — a film with adhesives thin as the formation approach of the glue line to a circuit pattern top — a 
conductor — there is the approach of sticking by pressure and forming on a circuit pattern. Moreover, it may dissolve 
in an organic solvent etc., it may apply and dry, and adhesives may be formed. The method of application is not 
limited by the approach of a spin coat, a doctor blade, screen-stencil, gravure, Toppan Printing, etc. 
[0021] Moreover, when the approach of the above-mentioned ** is explained and a carrier layer is a glue line, an 
incompatible giant molecule, or a metal, there may not be especially a barrier layer, namely, the monotonous carrier 
layer top which consists of macromolecules, such as metals, such as Cu, or a polyvinyl pyrrolidone, — a glue line — 
forming — a conductor — a circuit patterned layer is formed, a conductor — a circuit patterned layer is formed by 
sticking the metal membrane for pattern formation on a glue line, or the sequence to form — reverse — carrying out — 
a conductor - a carrier layer may be formed after forming a glue line on a circuit patterned layer. Pattern NINGU is 
possible by the general pattern formation approach by etching after exposure through the resist stratification to a 
patterned layer top, and a mask, and development. As a glue line in this case, the same thing as the case of ** again as 
a carrier layer From the field of the metal of Cu, nickel, Cr, Fe, etc. which can be etched, the high polymer film which 
dissolves with a glue line and is not unified and which is generally used especially environmental correspondence, and 
safety In the case of etching (carrier layer removal), the water-soluble thing which can use not an organic solvent but 
water is desirable, and polyvinyl alcohol, a polyvinyl pyrrolidone, polyethylene oxide, the Pori (meta) acrylic acids, 
these copolymers, etc. are mentioned. 

[0022] on the other hand — the above — a conductor — the green sheet which has a circuit pattern imprinted is 
fabricated by the conventional method. For example, wet blending of the ceramic dispersion liquid to which mean 
particle diameter serves as the ceramic powder 100 weight section which is 50.0 micrometers or less, and a solvent 
from ceramic powder in a dispersant if needed is carried out for 1 to 5 hours using a ball mill, then 2-30 weight 
section addition of the organic binder for ceramic shaping is carried out, wet blending is performed further for at least 
5 hours or more, and a ceramic precursor constituent is manufactured. After passing this through a degassing process, 
a green sheet is fabricated at the cast temperature of 120 degrees C with a doctor blade method etc. from a room 
temperature. Especially a process is not restricted. 

[0023] A green sheet with a thickness of 0.05-2mm obtained is cut in predetermined magnitude (for example, 10- 
250mmxl0-250mm angle), and a beer hall is pierced to a required layer and a position. The conductive paste which 
used one or more kinds of conductors, such as W (melting point of 3410 degrees C), Mo (melting point of 2620 
degrees C), Ag (melting point 961.9), Au (melting point of 1064 degrees C), Pt (melting point of 1769 degrees C), Pd 
(melting point of 1554 degrees C), Cu (1083.4 degree C melting point), and nickel (melting point of 1453 degrees C), 
as the principal component is embedded in this pierced beer hall. Thus, the green sheet made up for is manufactured. 
[0024] As ceramic powder which is 50.0 micrometers or less, the mean particle diameter used for this invention is 
chosen from aluminum203, Si02, 3aluminum 203, Si02 and PbO, aluminum203 and MgO, B-2s 03, CaO, BaO, 
Zr02, and ZnO, Na20, K20, Li20, etc. from at least one or more sorts, for example. 

[0025] If it says in detail, furthermore, an alumina (aluminum 203), a mullite (3aluminum203 and 2Si02), Among 
cordierites (2MgO, 2aluminum203, and 5Si02), at least a kind of ceramic powder, It is chosen out of at least one or 
more sorts of glass ceramic powder among borosilicate glass, such as a Si02-B-203-Na20 system and Si02-B-203- 
K20 system, a Si02-B-203-Li20 system, and a Si02-B-203-ZnO system. Moreover, it is desirable that these glass 
ceramics are the amorphous nature or the crystalline glass ceramics which can be calcinated at low temperature from 
the melting point, such as Cu, Ag, and Au, and the component which a cristobalite cannot generate easily after 
sintering is desirable. As for this ceramic particle, the thing of a globular shape and the letter of grinding etc. is used. 
When you need detailed through hole processing, generally the mean particle diameter of the ceramic powder for 
green sheets has still more preferably desirable 5 micrometers or less 1 0 micrometers or less. 

[0026] what dissolves or distributes a binder as a solvent used for this invention - it is - at least - the organic solvent 
more than a kind or water, and water — and it is chosen out of the organic solvent more than a kind at least. 
[0027] The dispersant for ceramics is used if needed, and ceramic powder is made hard to condense and it makes a 
flow of a slurry easy. The dispersant for ceramics adds and uses ceramic powder for the solution dissolved or 
distributed to the solvent. 

[0028] next, a conductor - a base material with a circuit pattern, and a conductor - a stopgap green sheet is stuck by 
pressure by predetermined temperature and the pressure after alignment through said glue line. Cover the green sheet 
side and side face of this sticking-by-pressure object with a fixture etc., it is made for an etching reagent not to invade, 
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and a barrier layer is not affected |^^stickihg-by-ptessure object, but a carrier^^- is dissolved and removed by the 
approach of immersion, a paddle, ^ttay, etc. with the etching reagent which di^Tves only a carrier layer. 
[0029] Next, it dries, after carrying out the rinse of this bywater. furthermore, a conductor ™ a circuit patterned layer is 
not affected, but a carrier layer is dissolved and removed by the approach of immersion, a paddle, a spray, etc. with 
the etching reagent which dissolves only a barrier layer. Bywater, a rinse and after drying, a fixture is removed, and 
this is cut in predetermined magnitude. 

[0030] Moreover, when there is no barrier layer, only removal of a carrier layer is required. 
[003 1] In this way, the laminating of dozens of layers is carried out from the several layers green sheet by which 
circuit formation was carried out, and heat press sticking by pressure is carried out by the temperature of 80-150 
degrees C, the pressure 10 - 300 Kgf/cm2. The obtained layered product is cut so that it may become a predetermined 
configuration and magnitude, this - the above - the class of conductor burning temperature - differing (it 
calcinating below with the melting point of a conductor generally) - it calcinates, applying the force which restrains 
the direction of a field, i.e., while adding a load in the thickness direction, the above -- although burning temperature 
changes with classes of conductor, a multilayer-interconnection ceramic substrate is manufactured by calcinating in 
air or a nonreducible ambient atmosphere. 

[0032] Although the example of invention is shown below, this invention is not limited to this. 
[0033] 

[Example] <Examples 1 -3> (conductor production of a base material with a circuit) It explains with reference to 
drawing 1 . carrier layer 1 / barrier layer 2 produced with the electrolytic decomposition process of 210mm angle 
shown in drawing 1 (a) / conductor - the circuit patterned layer 3 on the patterned layer of the base material 4 which 
is the metallic foil of three layers which is Cu/nickel/Cu (thickness: 35 micrometers / 1 micrometer / 5 micrometers) 
Exposure of a photosensitive dry film the photosensitive dry film 5 — laminating — (b) and a predetermined conductor 

so that it may become a circuit pattern It etched so that it might be set to the wiring width of face 50 and 40 or 30 
micrometers through development, a rinse, and the process (c) to dry with the etching reagent which uses an 
ammonium chloride as a principal component at 50 degrees C of solution temperature (d). thus, a conductor — (e) 
which produced the base material 41 with a circuit pattern. 

[0034] Next, the glue line was formed on the pattern. The butyl alcohol solution of concentration 30wt% 
polymethacrylic acid butyl was applied with the doctor blade method as adhesives, and the glue line 6 with a thickness 
of 20 micrometers was formed by drying (f). 

[0035] (Production of a green sheet) It explains with reference to drawing 2 . 

[0036] As powder for glass ceramic green sheets, as a whole presentation, borosilicate glass (2 84% [ of SiO(s) ], B- 
203 9%, K20 4%, and aluminum203 3%) 50wt%, The ceramic powder 100 weight section with a mean particle 
diameter of 5 micrometers or less which has a mullite 50wt% component, Butyl alcohol, the isobutyl-methyl-ketone 
solvent 150 weight section, the polymethacrylic acid butyl 8 weight section, and a plasticizer were added, and this was 
kneaded for 24 hours with the ball mill 7 using the lined vessel made from an alumina, and the ball made from an 
alumina (g). 

[0037] Thus, after producing the slurry 8 which is a ceramic precursor constituent, degassing was carried out by 
reduced pressure after this. Furthermore, vacuum concentration adjusted the viscosity of a slurry 8 and it was referred 
to as 1000-5000cP, and using doctor blade mold cast equipment 9, it applied on polyester film, and dried at 100 
degrees C, and the green sheet 10 was produced (h). 

[0038] This green sheet was cut on the 210mmx210mm square using punch metal mold, and the hole for a guide was 
given, then, the hole 1 1 for this guide - using ~ a green sheet - fixing - punch (12) - (i) which pierced the beer hall 
1 3 in the predetermined location by law. 

[0039] The beer hall of a green sheet was filled up with the copper paste 14 which consists of the 100 weight sections, 
ethyl cellulose 2 weight section, 2 and 2, and 4-trimethyl pentanediol MONOISOBUTE rate 10 weight section in the 
end of****, and the stopgap green sheet 101 was produced (j)- 

[0040] (Conductor production of a green sheet with a circuit) It explains with reference to drawing 3 - drawing ^ . the 
conductor of the beer hall section of the stopgap green sheet 101, and the above - a conductor - (k) which carried out 
alignment bundle ****** (go degrees C) sticking by pressure (pressure: 50 Kgf/cm2) so that it might connect with 
some base materials 41 with a circuit pattern, and acquired the sticking-by-pressure object, the etching reagent 17 
which uses an ammonium chloride as a principal component from the bottom by the spray as the frame 16 made from 
the polyester for etching is stuck, a carrier side is turned downward and it is shown in this sticking-by-pressure object 
at (1) - spraying — Cu carrier layer 1 — the dissolution ~ removing — water » a rinse it dried, furthermore, the 
etching reagent 18 which uses a nitric acid as a principal component - the same - nickel barrier ************ ( m ) 
and nickel barrier layer — the dissolution - removing - water - a rinse - it dried, a sticking-by-pressure object - a 
200mmx200mm angle - cutting - from a frame ~ detaching - a conductor - (n) which produced the green sheet 102 
with a circuit. 
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[004 if (Manufacture of a ceramic ^^ilayer-interconnection substrate) a condu^^-- (o) which carried out [ the 
green sheet 102 with a circuit ] th^lminating of the 40 sheets in all for the locafiOT of the hole 11 for a guide, and 
performed heat press sticking by pressure by the pressure of 130 degrees C and 120 Kgf7cm2. Cutting the obtained 
layered product 103 in a required configuration, considering as the green sheet layered product of a 150mmx 150mm 
angle, and adding a load in the thickness direction of a sticking-by-pressure object It performed 850 degrees C and the 
debinder of 12 hours and calcinated at 950-1000 degrees C continuously in the mixed ambient atmosphere firing 
furnace of a nitrogen-steam for 2 hours, and the 120mmx 120mm angle and the ceramic multilayer-interconnection 
substrate 104 with a thickness of 7mm were manufactured by grinding cutting and a front rear face for a side face (p). 
[0042] (Evaluation) About the substrate after sintering, wiring width of face, wiring thickness (substrate cross-section 
measurement), an imprint condition, specific resistance (4 terminal method measurement), and an open-circuit 
incidence rate (existence of a flow) were measured. The result is shown in Table 1. 

[0043] <Examples 4-6> (conductor production of a base material with a circuit) It explains with reference to drawing 
5 . In the nickel foil (barrier layer) 19 with a thickness of 5 micrometers, the film 20 of polyvinyl alcohol with a 
thickness of 100 micrometers (carrier layer), The photosensitive dry film 21 is laminated for anti-****** of nickel foil 
(q). pass exposure, development, a rinse, and a desiccation process in a photosensitive dry film — the conductor which 
has the wiring width of face 50 and a 40 or 30-micrometer pattern by performing Cu plating by using nickel foil as the 
electric conduction film further, and removing a photosensitive dry film completely - (r) which produced the base 
material with a circuit pattern. Next, the glue line 22 was formed like the example 1 on the pattern (s). 
[0044] (Production of a green sheet) It experimented like the example 1 and the green sheet was produced. 
[0045] (Conductor production of a green sheet with a circuit) the conductor of the beer hall section of a green sheet, 
and the above — a conductor - alignment bundle ****** (go degrees C) sticking by pressure (pressure: 50 Kgf7cm2) 
was carried out so that it might connect with some base materials with a circuit pattern, and the sticking-by-pressure 
object was acquired, the frame made from the polyester for etching is stuck on this sticking-by-pressure object, a 
carrier side is turned downward, and it is shown in drawing - as - a spray — from the bottom — spraying -- the carrier 
layer of polyvinyl alcohol — the dissolution - removing ~ water — a rinse — it dried, furthermore, the etching reagent 
which uses a nitric acid as a principal component — the same - nickel barrier ************ and nickel barrier layer - 

- the dissolution — removing — water — a rinse - it dried, a sticking-by-pressure object - a 200mmx200mm angle - 
cutting - from a frame - detaching - a conductor - the green sheet with a circuit was produced. 

[0046] (Manufacture of a ceramic multilayer-interconnection substrate) an example 1 - the same - carrying out ~ an 
experiment - carrying out - a conductor - the ceramic multilayer-interconnection substrate was produced from the 
green sheet with a circuit. Many physical properties are shown in Table 1 . 

[0047] <Examples 7-9> (conductor production of a base material with a circuit) It explains with reference to drawing 
6. 

[0048] The butyl alcohol solution of concentration 30wt% polymethacrylic acid butyl was applied with the doctor 
blade method as adhesives on the Cu foil (carrier layer) 23 with a thickness of 35 micrometers, and the glue line 24 
with a thickness of 20 micrometers was formed by drying (t). on this glue line, the Cu foil (patterned layer) 25 with a 
thickness of 12 micrometers and on it, laminate the photosensitive dry film 26 in coincidence, and pass exposure, 
development, a rinse, and a desiccation process in (u) and a photosensitive dry film - etching so that it may be set to 
the wiring width of face 50 and 40 or 30 micrometers with the etching reagent which uses an ammonium chloride as a 
principal component at 50 degrees C of solution temperature - a conductor ~ (v) which produced the base material 
with a circuit. 

[0049] (Production of a green sheet) It experimented like the example 1 and the green sheet was produced. 
[0050] (Conductor production of a green sheet with a circuit) the conductor of the beer hall section of a green sheet, 
and the above - a conductor - the location bubble was carried out, heating (80 degrees C) sticking by pressure 
(pressure: 50 Kgf7cm2) was carried out so that it might connect with some base materials with a circuit pattern, and 
the sticking-by-pressure object was acquired, the etching reagent which uses an ammonium chloride as a principal 
component as the frame made from the polyester for etching is stuck on this sticking-by-pressure object, a carrier side 
is turned downward and it is shown in drawing - a spray ~ from the bottom -- spraying - Cu carrier layer ~ the 
dissolution - removing - water - a rinse - it dried, a sticking-by-pressure object — a 200mmx200mm angle - cutting 

- from a frame - detaching — a conductor - the green sheet with a circuit was produced. 

[0051] (Manufacture of a ceramic multilayer-interconnection substrate) an example 1 - the same - carrying out - an 
experiment - carrying out - a conductor - the ceramic multilayer-interconnection substrate was produced from the 
green sheet with a circuit. Many physical properties are shown in Table 1 . 

[0052] <Example 1 of a comparison> The glass ceramic green sheet produced in the example 1 was cut on the 
210mmx210mm square using punch metal mold, and the hole for a guide was given. Then, the green sheet was fixed 
using the hole for this guide, and the beer hall was pierced in the predetermined location by the punching method. The 
beer hall of a green sheet was filled up with the copper paste which consists of the 100 weight sections, ethyl cellulose 
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2 weight section, 2 and 2, and 4-tij^fciyl pentanediol MONOISOBUTE rate 1 wfcght section in the end of****. 
[0Q53] Next, the copper paste was^IKi for the green sheet front face, and the cii^nt pattern was formed in it with 
screen printing, thus, a conductor with a wiring width of face [ of 80 micrometers ], and a wiring thickness of 20 
micrometers ~ the laminating of the 40 sheets in all was carried out [ the green sheet by which circuit formation was 
carried out ] for the hole site for a guide, and heat press sticking by pressure was performed by the pressure of 130 
degrees C and 120 Kgf/cm2. 

[0054] Cutting the obtained layered product in a required configuration, considering as the green sheet layered 
product of a 150mmx 150mm angle, and adding a load in the thickness direction of a sticking-by-pressure object It 
performed 850 degrees C and the debinder of 12 hours and calcinated at 950-1000 degrees C continuously in the 
mixed ambient atmosphere firing furnace of a nitrogen-steam for 2 hours, and the 120mmx 120mm angle and the 
multilayer-interconnection ceramic substrate with a thickness of 7mm were manufactured by grinding cutting and a 
front rear face for a side face. 

[0055] About the substrate after sintering, wiring width of face, wiring thickness (substrate cross-section 
measurement), an imprint situation, specific resistance (4 terminal method measurement), and an open-circuit 
incidence rate (existence of a flow) were measured. The result is shown in Table 1 . 

[0056] <Example 2 of a comparison> (conductor production of a green sheet with a circuit) The 10wt% polyvinyl- 
butyral solution was coated on the polyethylene terephthalate base material, and copper foil of 12 micrometers of 
thickness was laminated. 
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